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SOME NEW OPTICAL INSTRUMENTS. 

DEMONSTRATIONS BY MR. MAX POSER. 
Thursday Zarch 1&h, 1912. 

The Improved Zeiss Level. 
Mr. Poser removed the level-which weighs 

only 46 02s.-from a case measuring about 8 x 54 
x 29 ins., and mounted i t  on the tr ipod in  

position for use, explaining the various ad- 
justments. The instrument is set by bringing 
two images of the ends of the bubble (reflected 
by a. prism, and  viewed from the eyepiece-end 
in  a window) into optical coincidence, which 
is effected by means of an inclination screw. 
The telescope tube is revolvable on its optic 
axis, so tha t  the level can be employed equally 
well on either side of the telescope. The tripod 
stand is strongly made i n  wood and 
metal to withstand climatic changes ; the 
legs are stiffened with bolted nietal plates, 
and provided with spurs so that the pointed 
ends can be forced into hard ground by pressure 
f rom the foot. The vertical axis upon which 
the level t u r n s  is cylindrical instead of conical; 
and thus, not having to  carry any weight, the 
bearing surface wears much better. The matter 
has been put  beyond doubt by an experimental 
investigation. It was found desirable t o  finish 
this  cylindrical surface with the turning tool, 
as after grinding, even with such a materiiil as 
water of Ayrstone, particles of the abrasive 
would be found embedded in  the metal, and 
consequentlj7 would always act as a grinding 
agent. Such particles can be traced easily with 
the microscope, and i t  is impossible to get r id  of 
them. This shows that  an  axis prepared by the 
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and the telescope is focused by adjusting a n  
intermediate lens, this purpose being served by 
an external milled head; thus the tube can 1.e 
hermetically sealed, and dust and moisture 
perfectly excluded. The reversing level by 
itself is not a new feature, but  what 
is quite new is the device by which tlie 
optical system is made reversible. The reversi- 
bility of both telescope and level enables four 
independent readings to  be made, of which the 
mean is free from instrumental error ;  and to  
that  mean the entire instrument must be ad- 
justed. The whole process of putting the in- 
strument into adjustment need not occupy more 
than five minutes. When using the level for 
practical work, of course i t  is only necessary to 
read the staff when the level is in the first, and 
perhaps in  the second position for most precise 
readings. The stadia lines represent 1-100 as 
usual, and the ratio is not affected for near dis- 
tances, since focusing is done with the inter- 
mediate lens-eyepiece and objective occupying 
fixed positions. 

The Chairman, a t  the conclusion of Mr. 
Poser’s demonstration, said they had been all 
very much interested in  the new instrument, and 
particularly in the employment of the auxiliary 
focusing lens, which was a valuable feature. 
He believed, however, that  the device had been 
used before. 

Mr. Poser remarked that  the supplementary 
lens had not been applied before in  conjunction 
with a reversible telescope. With this Mr. 
Chalmers agreed. 

Mr. A. Hughes said he would just express the 
great interest he felt in the many new features 
of the Zeiss level, particularly those contribut- 
ing to the portability and greater accuracy of 
the instrument. 

Mr. Smith d i e d  to what extent error would 
be introduced if the mechanical axis about 
which the telescope turned \vere not exactly on 
the optical axis. Also what were the optical 
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data of the lens system used? What wae the 
intermediate lens? 

The lecturer replied that the instrument could 
be set within two seconds of arc  (one division of 
the micrometer screw head). The accuracy of 
the level itself was within ten seconds. The 
magnification wasl 30 diameters with the larger 
level and 20 with the small. The intermediate 
lens was a positive one, varying the focus from 
five yards to infinity. The objective was a 
doublet. The eyepiece, an aplanat, was focus- 
able in terms of diopters, t o  adapt it for the 
eyes of diflerent observers. 

Mr. H. A. Hughes, with reference to the cylin- 
drical axis, asked about wear by the weight of 
the instrument upon the surface. 

The lecturer said that the cylindrical axis 
merely formed a lateral guide. The sleeve sur- 
rounding i t  was free at the lower end, and the 
whole weight was carried by a point which 
rested on top of the cylinder. 

Mr .  H. A. Hughes remarked that he could not 
approve the principle of resting the weight on 
a point, in  view of the effects of wind pressure or 
vibrations. He did not see the advantage 
gained over the ordinary cone, which was usu- 
ally cleared away in the centre, thereby mali- 
ing a sufficient allowance for dust. I n  course 
of time a level with a cylindrical axis would be- 
come difficult to renovate, as the polished cylin- 
der might have to be renewed. He would like 
to  know also how condensation was prevented 
on the auxiliary lens, even although i t  was 
sealed in  as well as possible.. 

The lecturer said he considered that  what waE 
material with regard to the axis was the ques- 
tion of fit. Their cylindrical axis gave them 
a better guide, and therefore greater stability 
than the ordinary cone. The recess made in 
that cone was a source of weakness, although 
of course it was much easier t o  fit the cone, a t  
top and bottom only. As for the condensation 
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of moisture on the inner lens surfaces, this could 
only happen if the ai r  had access t o  some extent 
to the interior ; and that was prevented by seal- 
ing up the instrument. 

Mr. H. A. Hughes pointed out that  there 
must be a certain amount of air within the 
level, in  the first place. And under given 
meteorological conditions he was certain there 
would be condensation. How then could the 
lenses be got a t  P 

The lecturer replied that the level could be 
taken to pieces in a few minutes; but it was 
not necessary. The conditions were just the 
same in their prismatic field glasses, which 
were sealed up in a similar way in order to 
avoid that  yery trouble, and prevent dust, &c., 
gaining access to  the interior. Although 
many thousands of the prismatic glasses were 
in use, i t  had not been found that condensa- 
tion occurred. Also t.he sealing up answered 
perfectly to prevent the development of a fun- 
gus that was apt  to appear inside such instru- 
ments in tropical climates. 

In  reply to the Chairman, Mr. Poser added 
that  no special precautions were taken for dry- 
ing the warm air  in the adjusting rooms. These 
were, however, well oiled in order to prevent as 
fa r  as possible the presence of dust in the air. 

Mr. Gilbert asked about the effect of rough 
usage on the bearing point over the cylinder. 

The lecturer said there was practically no 
wear whatever on that bearing point ; but sup- 
posing there should be any, i t  would not have 
the least effect on the action of the cylindrical 
axis. 

Mr. Gilbert pointed out that should the level 
have a fall and the axis become bent, an ordin- 
a ry  repairer, far  abroad, would have more diffi- 
culty with the cylinder than with the usual 
cone. 

The lecturer explained that the axis was very 
strong and the gun-metal sleeve used was not 
made of tubing but drilled out of the solid; so 
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i t  was not likely to come to harm, unless the 
instrument received such a blow that the entire 
optical system would be smashed at  the same 
time. For the sake of both accuracy and cheap- 
ness the cylinders were turned by automatic 
machinery. An ordinary repairer might find 
it no easy matter to duplicate the cylinder by 
hand work; but as a temporary expedient he 
could turn bearing surfaces a t  the two ends of 
a cylinder recessed in the middle-which would 
serve until an opportunity was found for hav- 
ing the level put into proper condition again. 

Demonstration of New Compass and Sextant. 
BY MR. H. A. HUGHES. 

Mr. H. A. Hughes was next called on by the 
Chairman to demonstrate two novel instru- 
ments. One was a magnetic compass having 
the outer zone of the card transparent excepting 
for an index intended, of course, to be set to 
point to the lubber's line-the instrument hav- 
ing glass plates above and below, eo as to  adapt 
i t  for aeronaut's use, the course being observed 
by watching the line of apparent motion of 
objects below. The card was also advantageous- 
ly adapted to luminous compasses for night 
marching. The other instrument was a sextant 
having a fine tangent screw embracing a read- 
ing in either direction of 2", with a spring 
clamping device whereby, on reaching this 
limit, the screw could be instantly returned to 
the middle of its run so as to extend the reading. 

The Chairman said that  the new sextant was 
a most interesting development. 

Mi-. Poser remarked that in using the aero- 
naut's compass it would be found that a t  a great 
height above the earth the apparent motion of 
objects was small, and would give an unsatis- 
factory alignment. 

MY. Hughes replied that the compass had been 
found satisfactory by aeroplanists a t  the cus- 
tomary heights. 


